SYNOPSIS A comparison has been made of a fluorescent antibody technique with a cultural method for the detection of Sh. sonnei in faeces. The two methods were in agreement in 73% of the 394 specimens examined; 57 (14.5%) specimens were positive by culture only; 52 (13X2%) specimens gave positive results by fluorescence microscopy which were not confirmed by culture. Most of the latter are thought to be 'false positive' results.
To prepare the complete medium, 500 ml. of agar base was melted. The pH was checked and, when necessary, adjusted to 7-6. Then 25 ml. of solution A, 25 ml. of solution B, and 0-8 ml. of 1 % neutral red were added and the complete medium, while still hot, was poured into plastic Petri -dishes-9 cm. in diameter to a depth of approximately 7 mm. The final pH of the medium in the Petri dish was 7-3. Samples of sodium deoxycholate appear to vary in the amount of alkali they contain, and it may be necessary to add more alkali to solution B (up to 10 ml. of N NaOH per 100 ml. may be needed) in order that the pH of the final medium shall be correct.
The formula for this medium differs from the original one for Leifson's medium, in that Yeastrel has been substituted for Lab-Lemco. This change was brought about by the increased cost of Lab-Lemco, and after extensive comparative tests had shown that the medium containing Yeastrel, although darker in colour and perhaps slightly less inhibitory than the original, was in all other respects identical with it.
TESTING OF DEOXYCHOLATE CITRATE AGAR MEDIUM The most important, and the most variable, of the ingredients in this medium is sodium deoxycholate. It is essential, therefore, in order to obtain a medium with the maximum sensitivity and selectivity, that each batch of this chemical be tested before use. Samples were obtained from a number of manufacturers and the final medium prepared with each of them. A single batch of agar base was used and the media were finally poured in standard volumes into plastic Petri dishes.
Specimens of faeces were selected for testing the different preparations of medium. Some specimens were selected because they were known to contain adequate numbers of Sh. sonnei, Sh. (Goldstein, Slizys, and Chase, 1961 The technique of conjugation was as follows:
The antiserum fraction was mixed with 0-5M sodium carbonate-bicarbonate buffer (pH 9 0) to give a final protein concentration of 15 to 20 mg./ml. Fluorescein isothiocyanate dispersion was added and the mixture stirred for 30 minutes. The solution was centrifuged free of diatomaceous earth and applied to a column of Sephadex G100 previously equilibrated for 24 hours with phosphate buffered saline (pH 8 0). The surface of the column was protected from disturbance by a disc cut from coarse glass wool fibres. A column size of 7 x 1 cm. was sufficient for the separation of 2 ml. of conjugate.
The labelled protein mixed with free fluorescein was allowed to enter the column by draining buffer from the bottom; portions of buffer were then added to the top of the column, draining slowly. The orange-coloured labelled protein eluted first, leaving the free fluorescein as a discrete band in the column, which was discarded. The concentration of protein in the end product was little lower than that in the starting material. The final preparation was filtered through an Oxoid cellulose acetate membrane. Each conjugate was titrated with the strain of Sh. sonnei used for making the antiserum in order to determine the highest dilution which gave satisfactory fluorescence. Each was tested also for specificity against two other shigella strains and against an organism related antigenically to Sh. sonnei, known as C.27. With conjugates used at their highest effective dilutions, cross-reactions with these organisms were not found.
FLUORESCENCE MICROSCOPY A 3 mm. loopful of material from each specimen of faeces was mixed in a loopful of phosphate-buffered saline (pH 8-0) and spread within an etched rectangle on a thin microscope slide. Preparations of four specimens were made per slide.
After drying at 37°C., the smears were fixed in methanol for 10 minutes and then allowed to dry. One drop of a mixture of Sh. sonnei phase 1 and 2 serum conjugates diluted to their highest effective dilution (1/20) in phosphate-buffered saline was spread over each smear, and the slide placed in a Petri dish containing moistened filter paper for 20 minutes at 37°C. After washing in three changes of phosphate-buffered saline the preparations were mounted in Elvanol3 (Rodriguez and Deinhardt, 1960) It should be emphasized that, for the purposes of this investigation, any specimen found to contain fluorescing organisms was regarded as positive, irrespective of the morphology of the organisms, because it was thought that in some specimens of faeces pleomorphism might well occur. Furthermore, little attention was paid to degrees of fluorescence, all fluorescence being regarded as positive.
RESULTS
To obviate the possibility of observer bias, the cultural work was carried out in a laboratory some 10 miles distant from the laboratory where the fluorescence microscopy was done. Results were exchanged when the examinations were completed.
Batches of faeces were selected for examination by fluorescence microscopy from the material submitted for bacteriological examination, so that each batch included some specimens from which Sh. sonnei had been isolated in varying numbers, and others from which Sh. sonnei had not been isolated. The specimens were kept at room temperature for 24 to 48 hours pending the results of cultural examination. Results obtained with 320 specimens of faeces are given in Table I. A further series of specimens from 74 patients with diarrhoea was selected for microscopic examination solely on the appearance of each specimen. The results of culture and fluorescence microscopy obtained with these specimens are given in Table II. A number of specimens, 43 in Table I and nine in  Table II regarded as 'false positives', and will be discussed later. Many of these specimens were cultured a second time but only once was Sh. sonnei isolated from a specimen which had originally given a negative result on culture. It has been estimated that the technique used for fluorescence microscopy as described here is unlikely to detect organisms in a concentration of less than 1,000,000 per gram of faeces, so it is not surprising to find that the cultural method produced some positive results which were not detected by fluorescence microscopy (Table III) . Another possible explanation is that there were organisms in the faeces, having some or all of the antigens of Sh. sonnei, which reacted with the fluorescent antiserum and gave a positive microscopic result. A number of these specimens was cultured on non-inhibitory media and an intensive but unsuccessful search made for colonies that reacted with the fluorescent antiserum. No explanation of these false positive results could be found but it was clear that when only small numbers of fluorescing organisms were seen, the specimen was more often negative by culture than when there were large numbers in the microscopic preparation.
Cherry et al. (1960) examined faecal smears from 291 patients with labelled antibody for Sh. sonnei. Twelve specimens showed fluorescent organisms, but Sh. sonnei was isolated in culture from only 10 of them. From an additional six specimens Sh. sonnei was isolated also, but all of these were negative by their fluorescence technique.
The great benefit of fluorescence microscopy as compared with culture is the speed with which a presumptive positive result can be obtained. The method can, therefore, be employed with advantage in outbreaks of diarrhoea, for if specimens from several persons are examined and are found to contain large numbers of fluorescing organisms, a presumptive diagnosis of Sonne dysentery can be established within one hour. In fact, in an outbreak of diarrhoea in a boarding school, specimens from 19 cases were examined by the fluorescent antibody technique. In all of them large numbers of fluorescent organisms were seen, and these results were confirmed by culture.
However, in our hands, the fluorescent antibody technique described was not sufficiently reliable for the examination of specimens from sporadic cases, whether from patients with diarrhoea, from contacts of cases of Sonne dysentery, or from persons convalescent from Sonne dysentery. 
